different network resources to achieve QoS requirements such as packet loss, throughput, delay, jitter and capacity etc.
In [2] a novel and complete tool set based on Evalvid framework for evaluating the delivered quality of MPEG video transmission in simulation of a network environment is presented. Tool set enables the investigation of the relationship between two popular objective metrics for QoS assessment of video quality delivery: the peak signal to noise ratio and the fraction of decodable frames. Publicly available real video traces have been used in previous studies [3] to evaluate their proposed network mechanism in a simulation environment. Using different performance metrics result has been presented like picture quality rating, packet/frame loss rate, packet/frame jitter, effective frame loss etc. Packet loss or jitter rate are network performance metrics. In [4] cognitive cross layer architecture has been proposed for the cognitive ad hoc network, where each node in the network can sense and learn from wireless environment, network environment and user's requirements and then it will respond the changes of environment by adapting system parameters and network services based on the learned results. In [1] performance evaluation of real time services over mobile as hoc networks using hierarchical and flat routing protocols has been done for reducing traffic overhead and showed that video quality got improved. A multi-path routing scheme for mobile ad hoc networks has been proposed in [5] . This extends the Ad hoc On-demand Multi-path Distance Vector (AOMDV) routing protocol by introducing a novel load balancing approach for concurrent distribution of traffic among multiple paths. Dynamic cross layer architectures have been proposed in [4] [5] [6] [7] . All these work emphasize on the frameworks to enhance the multi-hop communication, reuse of channels by considering multiple disjoint paths and use of routing protocol without re-implementation. In [8] programming models have been used for wireless sensor network programming. This work suggests programming languages, tookits and platform for sensor network implementation. In order to implement MANET, in this work ns-2 platform is used with python language.
In this work, cross-layer architecture is proposed for improving the quality of video transmission based on network traffic, reliability and performance. Abstraction values of pixels at various layers are evaluated for calculating the performance of video transmission. Video distortion is calculated based on these abstraction values and further distortion is minimized by comparing the similar pixels. Mean squared error and distortion are the parameters used for performance evaluation. 
where F i is a function of network parameter. This function is considered to be dependent on three network parameters: 1) Network Traffic, 2) Reliability and 3) Performance [9] . Further, Each network parameter function is dependent on network metric (ʘ). Throughput is defined as the ratio of number of packets received at destination by number of packets sent from the source. Packet drop rate is the ratio of number of packets dropped per second. In this work, we calculated the number of packet dropped after regular intervals to measure the status of queue. Packets are dropped due to scarcity of bandwidth that thwart queue storage. Packet Loss rate is different from packet drop rate in terms of voltage fluctuation that prevent packet in proper delivery.
Reliability (F 2 ) is a function of Peak Information Rate (PIR) (ʘ 1 ) and Sustained Information Rate (SIR) (ʘ 2 ) [10] . These information rates are the maximum and minimum values of data rate after regular intervals respectively. At least minimum data rate is required for proper video communication. Calculation of SIR is an important measurement for video communication where as PIR can attract a customer for selection of any service parameter but it is difficult to maintain this rate throughout the agreement period.
Performance (F 3 ) is a function of maximum delay (ʘ 1 ), minimum delay (ʘ 2 ), maximum delay variation (ʘ 3 ), jitter (ʘ 4 ), coefficient of variation (ʘ 5 ), transmission delay (ʘ 6 ),
propagation delay (ʘ 7 ), processing delay (ʘ 8 ) and end to end delay (ʘ 9 ) [10] . Maximum and minimum are the time delay factors from whole network simulation time. Maximum delay variation is the largest value of how much i th packet delay varies from its average delay, i.e, Maximumdelay= Maximum(Averagedelay-delayforith packet transmission (2) Network Jitter is directly proportionate to Maximum delay variation. Jitter is square root mean value of sum of all delays minus i th delay. As, network becomes congested, time to transmit a packet increases and in turn jitter value is also increases exponentially.
(Sum of alldelays-ith delay) Jitter forith packet = NumberofPackets (3) Next parameter is coefficient of variation, directly proportionate to jitter and thus delay variation. ) where processing delay is the time taken at source node to process the packets to its next directly connected node, propagation delay is the time taken by intermediate network node to decide where to switch the packet and transmission delay is the time taken by network to transmit its packet from one node to its next node
III. MATH COMPARATIVE NETWORK PERFORMANCE ANALYSIS
A Different scenario have been generated for video transmission over 5/15/25/35/45 nodes on ns-2 [11], [9] simulator. Transmission range for nodes has been considered as 250 meters and all nodes can communicate in a 500×100 square meter area. Pause time to operate or transmit next packet is taken as 2ms. Nodes are uniformly distributed over the specific area. Radio propagation model is used for communication and an omni-directional antenna is considered. Any random node is considered as source and another as destination. At source node, video file is compressed using different encoder available then opened in binary read format. Different parameters related with video packets are calculated before transmission like: compression ratio, frame rates and format characteristics. Binary data is divided into fixed size segments. Transport and network layer protocol agents are used to transmit these fixed size segments over network. Encapsulation of intra (I), predicted (P) and bidirectional (B) frames is used to improve the video streaming. In these encapsulated packets, combination of intra, inter and bidirectional frames are done to improve the quality. At receiver side reverse process start, all packets are de-capsulated and information from these packets are extracted to generate video file Information from I, P and B frames are directed to generate best quality video. Intra frames (I) are used to represent the data portion. P and B frames can be generated from I frame. These frameworks are used for MPEG [2] and H.323. ITU's BT-500-11 standard [12] [13] [14] is applied for subjective measurement of video quality.
In this work network has been classified into three categories: small size network (5 nodes), medium size network (from 15 to 35 nodes) and large size network (45 nodes). However it can be extended beyond 45 nodes and till thousands. To analyze the performance of network, we tried to analyze the states of queues at regular intervals based on the concept that if number of packets en-queued is increasing with time then that network is considered as congested network. As time varies queues states are varying according to protocol used. For small scale networks AODV is giving better network performance than any other routing protocol whereas DSR protocol is considered to be overall better. Packets dropped are inversely proportionate to bandwidth available. As bandwidth availability increases, number of packet drop decreases.If bandwidth is kept constant for regular amount of time then number of drop packets and loss ratio increases exponentially with respect to. time in multimedia communication.
On Demand Routing protocol need time to establish a path thus at start of network for on demand protocols jitter is maximum and as time increases this value remains either constant or increases however for proactive routing protocols, it increases exponentially. Network performance analysis for Video Communication over 5/15/25/35/45 nodes is shown in tables 1to 5. Table I shows the comparative analysis of DSR, DSDV and AODV protocol in terms of packets en-queued at different nodes in a regular interval of time. Result shows that packet overhead is almost same for DSR, DSDV and AODV for small scale network for 10 seconds. Whereas for medium scale network packet overhead varies for three protocol and it is constant for DSDV protocol. At the end it is found that packet overhead is high for AODV and almost comparable for DSR and DSDV for large scale network depending upon the network scenario. Table II shows the packet overhead for AODV for 5 and 45 nodes is higher results into more number of packets dropped. Thus AODV is having higher packet dropped ratio compare to DSDV and DSR. It is lowest for DSR. It is also found that at 10sec drop ratio is higher for AODV because AODV is an on-demand protocol and large numbers of packets are used for establishing the routes of the network.
Packet loss is different from packet drop, this is other than packet overhead and other factors may be fluctuation of signal, movement of node from one network to another, packet got corrupted, packet does not find its destination address etc. Packet loss is negligible for small scale network and higher for DSR protocol in large scale network. For medium scale network, it is almost same for DSDV and AODV protocols. Table III shows that the jitter is variation from average delay. Less the value of jitter more good is the protocol. For small, medium and large scale networks, DSR is better protocol as compare to AODV and DSDV. AODV is showing higher jitter value as compare to other protocols and for all types of networks. is the protocol. DSDV is showing higher values than other protocols for medium and large scale network. DSDV protocol is most stable protocol for the small scale networks.
Throughput of three protocols is same for small scale networks. For medium and large scale networks, throughput of DSDV protocol is higher as compare to other protocols. For small, medium and large scale networks, the initial value of throughput is much higher and it gradually decreases with increase of time. The reduction is more for small scale networks. Performance for small scale network reduces more for DSR and AODV as compare to DSDV protocol. This is shown in Table III . Table IV shows that SIR for small and medium scale networks are higher for DSR whereas for large scale network it is higher for AODV protocol. Overall DSR can give better services to customer. PIR is good for DSR for small and medium scale network and it is best for AODV in large scale networks. Table V shows the variation in end to end delay. For on-demand protocol the value of delays is higher at initial stage and for proactive protocols delay variation is highest for DSDV in large scale networks. Processing, transmission and propagation delay is higher for AODV protocol and is lowest for DSR protocol. Overall DSR protocol is having least delay thus better than any other protocol.
IV. CONCLUSION
Performance of proposed architecture is evaluated over three routing protocols i.e. AODV, DSDV and DSR based on three QoS parameters: network traffic, reliability and performance for small to large scale networks. It is found that the proposed architecture improves the quality of video image however the improvement decreases with increase in number of nodes, i.e. for small scale network proposed architecture gives best results however for large scale network it gives comparatively less improvement. Maximum improvement is about 3% for 5 nodes however for 45 nodes it is about 1%. Comparative network performance analysis of DSR/DSDV/ADOV over 5/15/25/35/45 nodes show that for all kind of network DSR performs best with respect to packet dropped and loss in the network. From throughput point of view DSR, AODV and DSDV performs best for small, medium and large scale network respectively.
